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; This invention relates to a television system: mare par- 
ticularly, the invention is concerned with a method and 
apparatus for television transmission which substantially 
reduces the cost and structural complexity of the trans- 
milter equipment, and is intended to operate using one or 
more conventicnal television receivers as receiving: termi- 
nal units. 

There are a nusiber of applications in which television 
could be advantageously employed except for the fact 
that the equipment require?, particularly the transmitting 
equipment, is much too expensive to be economically feasi- 
ble. One of the most common examples of the need for 
economical transmitting equipment is encountered in the 
field of television receiver repair. Whenever a repair 
technician replaces the picture tube in a broadcast tele- 
vision receiver or makes other repairs or changes which 
atfect operation of the picture tube, it fs necessary to re- 
align the receiver to obtain un accurate and satisfactory 
picture raster. In order to align the set, it is necessary 
to adjust the horizontal and vertical linearity controls, the 
horizontal and vertical drive controls, and numerous other 
devices in the receiver. For this purpose, if accurate 
aligament is to be obtained, it is almost essential that the 
technician have available a test pattern signal generator 
to provide a constant picture which enables him to judge 
vertical and horizontal lineaity, raster size, “gray-scale” 
reproduction, and numerous other factors. A test pattern 
signal generator of this type, however, is relatively expen- 
sive and consequently is beyond the means of many tele- 
vision repairmen. : ; 

Ancther field in which relai‘vely inexpensive television 
transmitter equipment can fulfill. a definite need is that 
of education. For example, muny primary and secondary 
schools are now being cquipped with television reccivers 
to permit them to participate in educational programs 
utilizing this medium, The utility and desirability of these 
installations cou'd be greatly enhanced if it were possible 
for the scnool to utilize the same television equipment 
to permit a single Iccturer to be heard and to present 
graphic educational material simultancously in the various 
rooms of the school. Other ficlds in which economical 
transmitter equipment can fulfill a definite need are in 
advertising, in presentation of specialized frograins re- 
quiring the viewing of graphic material, as at technical 
and professional meetings, and other similar fields, 

In most of these fields, television is not utilized for the 
simple reason that the equipment required costs too much. 
Moreover, the possibilities of reducing transraitter costs 
utilizing conventional techniques and ideas are not par- 
ticularly promising, since the transmitting equipment for 
a conventional television system, whether for closed-cir- 
cuit or broadcasi use, must include some sort of scan- 


_ hing or pick-up device together with a complete synchro- 


nizing-signal generator and other associated equipment. 
Moreover, most conventional closed-circuit systems re- 
quire specialized receivers for use in conjunction with the 
transmitting equipment. 

Tt is an object of the invention, therefore, to effect a 
substantial reduction in the cest of transmitting equip. 
ment for a television system by utilizing an extremely 
inexpensive pick-up transducer including, in part, a con- 
ventional te'evision receiver. 

Another object of the invention is to nrovide a methed 
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2 
chronizing signals may be derived from a local telecast 
in_order to avoid’ the nécessityof providing a synchro- 
nizing signal generator. ee 
“TA further object of the invent! 
ional broadcast reccivers as bot 


tr scanning and monitor- 
ing terminal equipment ina television system and to pers 
mit use of a given receiver for both normal broadcast ree 
ception and closed circuit reccotion. 

An additional object of the invention is to reduce sub- 
stantially the cost of equipment capible of relaying or re- 
broadcasting a television program ty utilizing a canven- 
tional television receiver as a scanner. 

Another object of the invention is to provide a_tele- 
vision transmitter for closed circuit or broadcast trans- 
mission which ‘utilizes a conventional telévision receiver 
as @ scanner and which includes means for controlling 
that scanner in accordance with either a received telecast 
or a locally generated synchronizing signal. 

Another object of the invention is to provide a self- 
contained television transmitter unit which is greatly sim- 
plified as compared with conventional transmitter gear 
and consequently is much less expensive than previously 
known equipment. 

Another object of the invention is to afford a highly 
economical and greatly simplified self-contained _trans- 
mitter unit, capable of generating a signal which may be 


‘reproduced: by a ‘standard ‘broadcast television receiver, 


in-which the image may be varied to correspond to images 
carried by any one of a number of transparencies or other 
image-bearing devices, 

A corollary object cf the invention is to provide a 


method and apparatus for television transmission which. 


utilizes conventional television receivers at both termi- 
nals of the system but whichis ot dependeat upon use 
of any particular type of receiver. 

In its apparatus aspect, the invention is directed to a 
television transmission system for generating a carrier- 
modulated television signal suitable fcr controlling a con- 
ventional broadcast receiver; in the preferred embodiment 
described herein, the transmitter unit includes an ordinary 
television receiver utilized as a scanncr. In other embeodi- 
meiils, however, other suitable scanning apparatus may 
be substituted fer the scanner receiver. 
unit of the invention includes a synchronizing signal gen- 
erator for developing a synchronizing signal including both 
horizontal and vertical frequency components; the trans- 
mitter unit further includes means for developing a carrier- 
modulated synchronizing signal having synchronizing com- 
ponents corresponding to the afore-mentioned synchro- 
nizing signal, In one embodiment, for example, the car- 
rier-modulated syne signal is derived from a received tele- 
cast applied to the amplifier circuits’of the scanner re- 
ceiver and is supplied to a syne separator to develop the 
desired synchronizing signal. In another embodiment, 
the synéhronizing signal is generated focally by means of 
horizontal and verticai frequency oscillators. Where a 
conventional television receiver is utilized as the scanner 
of the transmitter unit, the locally generated synchroniz- 
ing signal is modulated upon a suitnble carrier in one of 
the standard television frequency ranges to be applied 
to the scanner receiver for controlling its operation. 
Where a separate scanning device is ¢mpicyed, the syn- 
chronizing signal may be utilized directly to control scan- 
sion of the picture tube. The trans nitter unit fuher 
includes photo-sensitive transducer fneans for generating 
a video picture sienal modulated in accordance with light 
projected from the Juminescent screen of the scanner, 
In the usual appicaiion, an imege-bearing device is ute 
lized to modulate the fight output from the scanner and 
thus afforded suitstle modulation for uhe output from the 
photo-sensitive transducer; thic image-bearing device. may, 

canvnrica a trancasreney mounted directly 
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upon the luminescent screen of a scanner picture tube, 
In other instances, Rewever, the licht output from the 
scanner may be madulated by applying a suitable signa! 
te the scanner picture tube. The video picture signal 
developed by the photo-sensitive transducer is applied to 
an adding circuit along with the aforementioned synchro- 
nizing signal; the adding circuit com!sines these signals 
to develop a compasite video signal. This composite vidco 
signal is then transmitted to the monitor receiver to effect 
visual reproduction of the video information included 
therein. Preferably, the transmission menuns includes a 
modulator device for modulating the composite video sige 
nal upon a stindard-frequency television carrier before 
transmission to the monitor receiver in order that ihe 
signal may be applied directly to the antenna terminals 
of the monitor recciver and may be reproduced without 
any change in or connection to the internal circuitry of 
the monitor. Transmission may be effected by means of 
a conventional transmission line where a closed circuit 
system is desired; on the other hand, the carrier-modu- 
lated signal may be radiated from an antenna in the usual 
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Thils other aspeét, thé invention is directed 16 a method ~ 


of television transmission in which a first. television Te- 
ceiver is operated as a scanner snd at feast one additional 
conventional television receiver is employed as a monitor. 
A synchronizing signal is generated and the scanner re- 
ceiver is set in operation and adjusted to develop upoa 
its luminescent sercen a substantially unmodulated lumi- 
nous raster in synchronism with the synchronizing signal. 
The light output from the scanner receiver is modulated 
by supporting an image-bearing device in predetermined 
position with respect to the luminescent screen of the 
receiver. A video picture signal corresponding to the 
modulated light output of the scanner receiver is da- 
veloped and is combined with the synchronizing signal to 
generate a composite video signal. ‘This composite video 
signal is modulaicd with a carrier signal having a fre- 
quency substantially cqual to a standard television fre- 
quency and the carricr-modulated composile video signal 
is applied to the monitor receiver to reproduce the image 
carried by the image-bearing device. 

Other and further objects of the present invention will 
be apparent from the following description and claims 
and are illustrated in the accompanying drawings which, 
by way of illustration, shows preferred embodiments of 
the present invention and the principles thereof and what 
1 now consider to be the best mode in which I have con- 
templated applying these principles. Other embcd'ments 
of the invention crmbodying the same or equivalent princi- 
ples may be used and structural changes may be made us 
desired by those skilled in the art without departing from 
the present invention and the purview of the appended 
claims. : 

In the drawings: 


FIG, 1 is a block diagram of a closed circuit television | 


transmission system including a transmitter unit con- 
structed in accordance with one embodiment of the invea- 
tion; 

FIG, 2 is a front view of the scanner unit of the closed 
circuit television system of FIG. 1, suiowing the preferred 
method of modulating the light output from the scanner; 

FIG, 3 is schematic diagram of the electrica! circuitry 
of one embodiment of the transmitter unit of FIG. 1; 

FIG. 4 is a block diagram of another embodiment of 
the invention; 

FIG. 5 is a schematic diagram of a synchronizing sig- 
nal generator which may be utilized in conjunction with 
another embodiment of the invention: and 

FIGS. 6 und 6.4 are block diagrams, showing some 
portions of the circuit in detail, of a further emaodiment 
of the invention combining certain features of FIGS. 3 
and 5, 

The closed circuit teievision transmission system illus- 
trated in FIG. 1 includes a conventional television re- 
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eciver 10 which. in the illustrated system, is utilized as a 
Scanner and consequently comprises a portion of the trans- 
Milling terminal equipment. Scanner teceiver 10 may 
comprise any conventional broadcast television receiver: 
there is no necessity that its picture tube be of any par- 
ticular size, nor need the reeciver include aay special cir- 
cuitry, It is, of course, necessary that the scanner re- 
ceiver be in good working order. Scanner receiver 10 
is coupled to the ustial antenna 11, which may comprise 
either an internal or external antenna adequate to permit 
reasonably good operation of the receiver on at least one 
reliable television channel, Receiver 10 further includes 
the usual conventional television chassis 12, including 
suitable demodulating and amplifier circuits and the usual 
sweep signal generating means. Scanner receiver 19 also 
includes means for adjusting the contrast, brightness, and 
horizontal and vertica! linearity and drive of the receiver 
along with other controls indicated, the receiver controls 
being indicated Senera‘ly in the drawing by the contro! 
knobs 13. : 

The picture tube 14 of scanner receiver 10 js mounted 
behind the usual safety faceplate 15 and the gun elec. 
trodes of the picture tube are suitably connected to tele- 
vision chassis 12 through a tube socket 16 and the usual 
connecting leads indicated at 17. The deflection system 
of picture tube 14, in the illustrated apparatus, is of the 
electromagnetic type and comprises a pair of horizontal 
deflection coils 18 and a corresponding pair of vertical 
deflection coils 19. It shauld be understood that the 
particular type of deflection system utilized in scanner 
receiver 19 is not critical insofar as the present invention 
is concerned; any of the many well known types of electro- 
static and/or electromagnetic deflection structures may be 
employed without substantially affecting the invention, 

The conventional television receiver 10 comprising the 
scanner of the transmission system illustrated in FIG. 1 
is modified in anly one extremely minor respect in order to 
permit its use as a part of the transmitting terminal equip- 
ment in the system. An adapter socket 20 is interposed 
between the usual picture. tube socket 16 and the electrical 
connector pins of picture tube 14. Adapter socket 20 
and a camera 21 together comprise the transmitter unit of 
the invention and, in the embodiment illustrated, con- 
stitute the totality of special equipment required for the 
closed circuit television system except for additional con- 
ventional television receivers. 

Adapter socket 20 is connected to a synchronizing sig- 
nal polarity selector 22 included within camera 21, Syne 
polarity selector 22 is coupled to a synchronizing signal 
aniplifier 23 through a syne separator 24. A photo-sen- 
sitive transducer device, shown in the illustrated embodi- 
ment as a photocell 25, is includcd ia camera 21 and is 
positioned to intercept light from the luminescent sereen 
26 of scanner picture tube 14. Photocell 25 is coupled to 
an adder 27 through a conventional video amplifier 28, and 
the output stage of syne amplifier 28 is also coupled to the 
adder circuit. The adder circuit is coupled to an oscil- 
Jaior-modulator circuit 29 which includes a tuning con- 
trol 30. Circuit 29 is also provided with a picture polarity 
or modulation control 28 to be described more completely 
hereinafier. The output of oscillator-modulator 29 is 
connected to one or more conventional television re- 
ecivers, indicated in the drawing as three monitor re- 
ceivers 31, 32, and 33, by means of a transmission line 
34 to complete the closed circuit television system. Pref- 
erably, conventional. twin-lead 300 ohm line is employed 
for transmission line 34, since most broadcast receivers 
are constructed for use with this type of input line. A 
single-pole double-throw switch 25 may be connected in 
series with transmission line 34, the second pole of switch 
35 being connected to a sepnrate antenna 36 to, permit 
ready conversion of monitor receivers 31-33 from closed 
circuit to conventional broadcast operation. 

The closed circuit system as thus far described is com- 
plete except for the means for introducing an image into 
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the transmitter for translation to monitor receivers 31~33. 
In the illustrated embodiment, this is accomplished by 
supporting an image-bearing device 37 in juxtaposition to 
luminescent scréen 26 of scanner picture tube 14. Pref- 
erably, image-bearing device 37 comprises a transparency 
and is mounted directly upon safety glass 13 of receiver. 
10 or, if no safety glass is present, directly upon the face 
plate of picture tube 14, Transparency 37 is thus inter- 
posed between luminescent screen 26 and photocell 25 and 
serves fo modulate the light ouput from picture tube 14 
in accordance With the iraage which the transparency car- 
ries. ‘This relationship may perhaps be more completely 
understoad by reference to FIG. 2. As indicated in this 
view, transparency 37 may inciude an image representative 
of a standard television alignment test pattern and may be 
aifixed directly to the face plate of picture tube 14 by 
transparent adhesive tape or by any other suitable means. 
Traasparency 37 may, of course, include an image rep- 
resentative of any type of information which it is desired 
to transmit through the closed circuit system; for example 
educational graphs, advertising messuees, pictures, and 
other graphic materials are all well suited for transmission 
in the disclosed system. Moreover, a slide holder or sim- 
ilar apparatus may be utilized to support liaage-bearing 
device 37 in close proximity to luminescent screen 26 in 
order to permit rapid and efficient substitution of other 
image-bearing devices for transparency 37, Preferably, 
transparency 37 should be centered with respect to the 
faceplate of picture tube 14, as will be made more ap- 
parent hereinafter. 

The method aspect of the present invention can best 


" be considered in relation to FIGS, 1 and 2, which repre- 


sent one form of apparatus capable of carrying out the 
inventive process. Conventional television receiver 10 is 
first set in operation_and is adjusted to provide a substan- 
tially unmodulated luminous raster at screen 26 of picture 
T tuning receiver 10 to 
a local television broadcast, that broadcast being utilized 
the vertical and horizontal 
the usual manner through 
sweep signals applied to deflection system 18, 29. In order 


chassis 12 and the electron gun of picture tube 14 as by 
means Of the adapter socket 20. The light output from 
Screen 26 is modulated in accordance with a desired image 
by mounting the image-bearing transparency 37 in the 
illustrated position between screcn 26 and camera 21, 
Preferably, controls 13 of scanner receiver 10 are adjusted 
so that the size of the luminous raster upon screen 26 
corresponds in overall dimensions to transparency 27; 
thus, the total light output from picture tube 14 is modu- 
lated by the transparency. As the electron beam in pic- 
ture tube 14 scans luminiscent screen 26, it develops a 
traveling spot of light which varies in effective intensity, 
depending upon the density of the image carried by trans- 
parency 37. Consequently, photocell 25 generates a video 
Picture signal which is similarly modulated in intensity in 
accordance with the scansion of that image. At the same 


. time, the synchronizing signal components of the reccived 


telecast normally applied to picture tube 14 are_utilized in 
synchronizing signal circuits 22-24 to develop a synchro- 
nizing signal for use in the closed circuit television system. 

The video picture signal developed by transducer 25 
is amplified and is combined with the synchronizing signal 
from sync amplifier 23 to develop a composite video signal 
which is essentially similar in form to a standard tele- 
vision signal, This composite video signal is modulated 
with a carrier signal in circuit 29; preferably, the carrier 
siynal has a frequency substantially equal to a standard 
television carrier frequency in the VHF range. Monitor 
receivers 31-33 are then energized and adjusted for opera- 
tion at that standard television frequency and the carrier- 
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modulated composite video signal is supptied to the mon- 
ilor receivers by means of the closed circuit comprising 
transmiss.cn line 34 to repro-tuce the imare from trans- 
parency 37 at cach of the monitor receivers. 

For best results, a definite operating procedure should 
be followed in conjunction with the closed circuit tele- 
vision systeny Ciagramniatically illustrated in FIGS, | 
and 2. The eurrier frequency of the oscillator-modulator 
circuit should be adjusted to correspond to the carrier 
frequency of the received telecast employed to control 
scanner receiver 10 whenever this is practicable, since it 
has beea found that this Gives best results in syne sta- 
bility; & 
ihe camera operating on adifferent chaane! from the scan- 
nen ‘Trinsparency 37 should be mounted as closely as 
possible to luminescent screen 26 in order to avoid dis- 
persion and scattering effects in light from the luminous 
raster prior to modulation by transmission through the 
transparency, For similar reasons, camera 21 should be 
mounted relatively close to picture tube 14; in the pre- 
ferred apparatus embodiment to be described in detail in 
connection with FIG, 3, a spacing of the order of ten 
inches between photocell 25 and picture tube 14 has 
been found to give the best results. In this connection 
it should be noted that an increase in the spacing be- 
tween camera 21 and picture tube J4 effectively reduces 
the brightness of the images reproduced by monitor re- 
ccivers 31-33 and that the amount of light from the 
picture tube collected by the photocell determines the 
modulation strength or ‘contrast of the transmitted pic- 
ture. 

Scanner receiver 10 should be adjusted for maximum 
stability in both vertical and horizontal scanning before 
the closed circuit system is placed in operation. How- 
ever, it may be necessary to readjust the syne controls 


‘of the scanner during operation if the images at monitor 


receivers 31-33 exhibit the usual rolling or tearing ef- 
fects caused by syne instability, This readjustment or 
testing may be accomplished by applying low-level mod- 
ulation to picture tube 14 corresponding to the received 
telecast_which’ contro!s synchronization of the system, 
The picture developed by image reproducer 14 under 
these circumstances may be extremely poor, but gives a 
reliable indication of the sync stability of scanner re- 
ceiver 10 and hence of the remainder of the system. 
Generiliy speaking, the best results in both definition and 
stability of the images reproduced at monitors 31-33 may 
be obtained by establishing the carrier signal of camera 
2 at the same frequency as the carricr for a locally 
used television channel, since monitor receivers 31-33 
can normally be best adjusted for ‘Operation at that_car- 
rier frequency. 

The method of closed circuit television transmission 
set forth above is extremely simple and permits utiliza- 
tion of standard television receivers as the principal come 
ponents at both terminals of the.system. No extensive 
mcdification of either the scanner or monitor receivers 
is required: in fact, the only modification of the receivers 
at either terminal of the system is the interposition of 
adapter socket 20 between Picture tube socket 16 and 
picture tube 14. The scanner receiver 10 functions as 
a flying spot scanner in a manner somewhat similar to 
film-scanning equipment employed in some conventional 
broadcast transmitting arrangements, Camera 21, the 
major component of the transmitting unit, is relatively 
simple in construction and operation, as will be more 
completely appreciated from the description of FIG. 3 
included hereinafter. Monitor receivers 31-33 are per- 
mitted to serve a dual Purpose, since they may be re 
converted to normal broadcast reception simply by throw- 
ing switch 35 to connect their antenna terminals to the 
separate antenna 36, ; 

The schematic diagram of FIG. 3 illustrates a pre- 
ferred embodiment of the electrical circuitry of the trans- 
mitting unit comprising the adapter socket 20 and camera 
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21 of FIG. 1.) In this preferred embodiment, adapter 
socket 20 includes several leads $0 which extead direcdy 
from picture tuve socket 16 to picttire tube 14, incted- 
ing the filament and focus voltage leads, Vhe modula- 
tion electrode leads, however, are diverted to sync po- 
larity selector 22; usually, it is desirable to divert both 
the cathode lead 41 ard the erid lead 42, since either of 
these two electrode Isads may be cmployed to apply 
modulation signals to the picture tube, depending upoa 
the particular design employed by the manufacturer of 
‘scanner receiver 10 (FIG. 1), Modulation elscirude 
Jeads 41 and 42 are connected to a doubte-pole double- 
throw switch 43. The terminal of switch 43 connected 
to cathode Jead 41 may be connected to cathode ray tube 
t4 through an attenuator resistor 44 or througn a direct 
conductive cannectiow 45, depending upon the position 
of switch 43. Similarly, grid lead 42 is connected to 
cathode ray tuoe 14 through either a direct connection 
46 or an attenuator resistor 47, depeading upon the posi- 
tion of switch 43. If, in the particular receiver utilized 
as a scanner in the closed circuit system, the cathode lead 
is utilized to apply modulation signals to the picture 
tube, switch 43 is thrown to the position illustrated in 
FIG. 3 with resistor 44 connected in serics with the 
cathode of the picture tube and with control grid lead 
42 connected directly to the picture tube. On the other 
hand, when the scanner recciver utilizes the control grid 
of the picture tube for modulation, switch 43 is thrown 
to its alternate position with attenuating resislor 47 con- 
nected in series with the grid lead and with the cathode 
connected directly back to socket 16. Additional atten- 
uation in the modulation circuit of picture tube 14 is 
provided by a bypass capacitor shunted across the grid- 
cathode circuit of the picture tube. A switch 49 of 
the single-pole double-throw type is connected in series 
with capacitor 48; in the normal operating or “Scan” 
position, as illustrated in the drawing, capacitor 48 is 
effectively connected in shunt across the grid and cathode 
of the picture tube; switch 49 may be thrown to its alter- 
native or “Test” position to effectively remove bypass ca- 
pacitor 48 froin the circuit as will be described more 
completely hereinafter. 

The cathode and grid leads 41 and 42 are also con- 
nected to the two independent terminals of a single-pole 
double-throw switch 59, the common terminal of the 
switch being connected to a filter circuit 51. One lead 
from filter circuit St is connected to the control clectrode 
52 of a phase-splitter amplifier tube 53; in the illustrated 
embodiment tube 33 is a conventional triode having an 
anode 54 connected to a source of positive unidirectional 
operating potential B-+- through a resistor $$ and hav- 
ing a cathode £6 connected to ground through a resistor 
$7. Anode 54 is also connected to one terminal of a 
single-pole double-throw switch 58, the other or alter- 
Native terminal of the switch being connected back to 
filter circuit 51. Switches 43, 50, and 58 are preferably 
ganged for operation from a single control clement or 
lever and comprise the syne polarity switch of the trans- 
mitter unit (FIG. 1). 

The common terminal of switch 53 is coupled through 
a cr pacilor $9 to the contro} electrode 60 of a sync sepa- 
rator tube 61. which comprises the principal circuit ele- 
ment in syne separator 24 (FIG. 1). Control electrode 
60 is also connected to ground through an input resistor 
62. The cathode 63 of the tube 61 is cannected to ground 
and the anode 64 of the syne separator tube is connected 
to B-++ through a load resistor 65. Anode 64 is also 
coupled to the control electrode 66 of a syne amplifier 
tube 67 included in sync amplifier circuit 23 (see FIG. 
1); the coupling circuit comprises a coupling capacitor 
68 and a voltage divider comprising a pair of resistors 69 
and 70 connected between B+ and ground, capacitor 638 
and control electrode 66 being connected to the common 
terminal of resistors 69 and 70. The cathode 71 of tube 
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67 is grounded and the anode 72 of the sync amplifier 
tube is returned to B4- through a load resistor 73. 

Syne amplifier circuit 23 includes a filter and att:nu- 
ator circuit in its output stags; this filler-attenuator stage 
caniprises a coupling capacitor 74 connected to anoce 72, 
a serics resistor 75, and a shunt resister 76 which is re- 
turned to ground. The common terminal cf resistors 75 
and 76 is connecizd to the anode of a diode 77, the cath- 
ode of diode 77 bzing connected to ground through a resis- 
tor 78. A’ coupiing capacitor 79 is also connected to the 
cathode of diodz 77, the other terminal of the coupling 
capacitor being bypassed to ground through a capacitor 
$0. Diode 77 may be of the vacuum tube type, but pref- 
erably comprises a germanium crystal diode such as type 
IN34 or INGO. 

The output stage of syne amplifier 23 is coupled through 
capacitur 79 and a voltage divider comprising two secies- 
connected resistors 81 and 82 to the control electrode 83 
of an amplifier tube 84 included in signal adder circuit 
27, the control clectrede being connected to the common 
terminal of the two voltage divider resistors, with resistor 
82 returned to ground to function as an input resistor for 
the adder amplifier. The cathode 85 of tube 84 is con- 
nected to ground through a bias resistor 86. In the illus- 
trated embodiment, tube 84 comprises a conventional 
pentode; the screen electrode 8&7 of the tube is connected 
to B+ and the suppressor clectrode 88 is connected to 
cathode 85, The anode 89 of adder tube 84 is returned 
ty B+ through a load circuit comprising a peaking coil 90 
connected in series with a load resistor 91. Of course, 
other adder circuit arrangements may be employed; for 
example. resistor 51 may be connected to anode 89 of 
the adder tube rather than to control electrode 83 if 
desired. 

The cathode 92 of the transcucer photocell 25 is con- 
nected to ground through a load resistor 93, whereas the 
anode 94 of the photoccil is connecied to B-+ through 3 
resistor 95 which is bypassed to ground through a capaci- 
tor 96. A coupling capacitor 97 connected to cathode 
€% of photocell 25 is utilized to couple the photocell to 
the input of a conventional two stage video amplifier 28 
comprising two pentodes 100 and 101. Video amplifier 
circuit 28 is essentially conventional and consequently 
need not be described in detail. The output circuit of the 
video amplifier comprises a frequency equalizer circuit 
including a pair of capacitors 102 and 193 connected in 
series with cach other between the anode of the second 
amplificr tube 101 and the input resistor 82 of adder stage 
27. The frequency equalizer network further includes a 
resistor 104 connected in shunt with capacitor 103, 

The output circuit of adder 27 comprises a coupling 
capacitor 105 having one terminal connected to anode 89 
of adder tube 84 and having the other terminal connected 
to the input circuit of modulator-oscillator 29. The in- 
put circuit of the modulator-oscillator circuit includes 
a choke coil 105 connected in series with coupling ca- 
pacitor 105 and the suppressor electrode 107 of a pentode 
108, The common terminal of capacitor 105 and coil 
106 is also connected to an input resistor 109, the other 
terminal of the input resistor being connected to a source 
of negative bias potential C— through a potentiometer 110 
which constitutes the modulation or picture polarity con- 
trol 28 of the transmitter unit (FIG. 1). Resistor 109 
is bypassed to ground through a capacitor 111. 

The cathode 112, control electrode 113, and screen 
electrode £14 of pentode 108 are connected in a miodi- 
fied Hartley oscillator circuit. The tank circuit of the 
oscillator comprises a coil 115 across which are connected. 
a fixed tuning capacitor 116 and a variable tuning ca- 
pacitor 117; variable capacitor 117 comprises the tuning 
control 30 of the transmitter unit (see FIG. 1). One ter- 
minal of coil 115 is grounded and the other terminal is 
coupled to control electrode 113 through a coupling 
capacitor 118, the control electrode also being conaected 
lo ground through a resistor 119. Cathode 112 is con- 
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nected to a center tap on coil 115. Screen electrode 114, 
on the other hand, is connected to B+ through a filter 
circuit co.nprising a serics resistor 120 and a pair of shunt 
capacitors 121 and 122, the other terminals of the capaci- 
tors being grourded. Screen electrorie 114 is also by- 
passed to grourd for extremely high frequencics by a 
eapacitor (23. 

The ou'put circuit of oscillator-modulator tube 108 
comprises 9 parallel R-L circuit compusing a choke coil 
124 and a resistoc 125 connected between the anode 126 
of tube 108 and the screen electrode 414. A coupling 
resistor 127 is utilized to couple anode 126 to the trans- 
mission linc 34 of the transmitter unit, the second Ivad 
of the transmission line being bypassed to ground through 
a cepacitor 128, : 

The operational features of the transmitter unit shown 
in defail iz FIG. 3 are discussed in general above in con- 
nection with FIGS. ft and 2. As previously indicated, 


and bypasses the cathode and control erid circuits 41 and 
42 to syne polarity selector'22. Assuming that the scan- 
ner receiver is one in which the cathode is cmployed as 
the modulation electrode, switches 43, 50, and 58 are 
thrown to their respective positions illustrated in FIG. 3. 
This action interposes attenuator resistor 44 in the modu- 
lation electrode (cathode) circuit and reduces the modu- 
lation voltae applied to picture tube 14 to an extremely 
low value. At the same time, the circuit established by 
switches 50 and 58 couples the composite video signal of 
the received telecast to control electrode 60 of syne sepa- 
rator 24 with a polarity such that the sync pulses included 
in the video signal are positive-going, 
hand, the scanner receiver is one in which the grid is 
utilized as the modulation’ electrode, the syne polarity 
switch mechanism is raoved to its alternate position. 
Under these circumstances, the attenuation resistor 47 is 
interposed in the grid circuit and the negative-going sync 
pulses in the received vidco signal are inverted and. ampli- 
fied in tube 53 before they are applied to syne separator 
tube 61. Consequently, by throwing a single switch 
lever, the scanner receiver may be completely adjusted 
for operation where either the cathode or grid electrodes 
of the picture tube are employed as the modulation elec- 
trode. Of course, separate switch actuation devices may 
be employed for switcnes 43, 59, and $8 if desired. For 
normal operation, scan-test switch 49 remains in the po- 
sition illustrated with capacitor 43 shunting the grid and 
cathode leads, 


Triode 61 of syne separator 24 function as a conven- ¢ 


tional sync clipper; the output signal from tube 61 com- 
prises a series of negative-going syne pulses which are am- 
plified and inverted in sync amplifier tube 67. The posi- 
tive-going sync pulse signal appearing at the output of 
tube 67 is applied to diode 77 through the ailenuator cir- 
cuit comprising capacitor 74 and resistors 75 and 76 which 
reduces the output pulses to approximately two volts in 
aniplitude. The diode functions as a filter to eliminate any 
negative-going video signals which might be present in the 
sync signal at this point. The positive-going syne output 
from amplifier circtiit 23 is then applice to pentode 84 of 
adder circuit 27 through the voltage divider comprising 
resistors 81 and 82. 

At the same time, and as described above. photocell 25 
generates a video picture signal modulated in accordance 
with the image carried by transparency 37 (FIG. 1) and 
applies that signal to the two-stage video amplifier circitit 
28. The amplified video picture signal is applied to the 
input resistor 82 of adder tube 84 so that the output signal 
from the adder tube includes both synchronizing pulse 
and video components. This composite video signal is 
essentially similar in form to the corresponding signal 
developed at a conventional transmitter. 

The oscillator section of tube 108 is adjusted to provide 
a carrier signal at one of the predetermined standard tele- 
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vision frequencies by suitable adjustment of tuning control 
30. ‘The composite video signal from adder 27 is applied 
to the suppressor electrode 107 ef tube 108 to modulate the 
carrier signal in the usual manner. Preferably, the ampli- 
tude of the composite video signal as applied to grid 107 
is sufficient to cut olf the tube upon occurrence of each 
syne pulse, so that the oscillator is effectively blanked 
cach time a sync pulse appears in the input signal, ‘The 
output signal from tube 108, which is essentially similar 
in form to the carrier-modulated video signal radiated for 
a standard telecast, is applied to transmission line 34 and 
utilized in the munitor receivers to reproduce the image 
carried by transparency 37 (FIG. 1). 

To check stability of the transmitter unit of FIG. 3, 
switch 49 may be thrown to the “Test” position, thereby 
effectively removing shunt capacitor 48 from the input 
circuit of picture tube 14. This permits a reiatively weak 
but nonetheless visible modulation signal to be applied 
to the picture tube and makes it possible to determine 
whether or not the scanner receiver is properly syn- 
chronized with the received telecast. The modulation 
level or percent modulation of the output signal from 
meduulator circuit 29 may be adjusted as desired by varying 
potentiometer 28 to adjust the negative bias on grid 107 
of rnodulator tube 108. 

FIG. 4 illustrates a somewhat different form of appara- 
tus which may be utilized to carry out the inventive meth- 
od. In «his figure, which shows only the transmitter 
terminal equipment, a conventional television recciver 10 
is utilized as a flying spot scanner in the same manner as 
described in conneciion with FIG. 1 to control the output 
signal from a camera 21 which may be essentially similar 
to the previously described camera unit. In this embodi- 
inent, however, modulation of the light output from the 
scanner receiver is not effected by interposing a trans- 
parency between the scanner recciver and the camera unit. 
Rather, the image-bearing device in this instance comprises 
a mirror 130 which carries an image in the form of light- 
absorptive material, Device 130 is positioned at an angle 
with respect to the scanner receiver screen to reflect light 
originating at the screen to impinge upon camera 21. 
By this method, only selected portions of the light from 
sercen 15 of receiver 10 are reflected to impinge upon the 


. photo-sensitive transducer of canicra 21, thereby affording 


the desired modulation of the camera output signal. This 
arrangement is somewhat mere complex and difficult to 
construct than the embodiment of FIGS. ! and 2, but does 
permit direct viewing of the image without interference 
from the camera, provided a half-silvered mirror is util- 
ized as the image-bearing device. 

As indicated above, it is a relatively simple matter to 
change the image transmitted through the closed circuit 
system of the invention, particularly where a slide holder 
or other similar apparatus is employed to support the 
image-bearing device in the required position with respect 
to the lurainescent screen. of the scanner receiver. In this 
connection, it should also be noted that, where the system 
is employed for lecturing or similar purposes, it is readily 
possible to interpose a pointer or other device between 
transparency 37 and photocell 25 (FiG. 1) to direct the 
viewers’ attention to particular parts of the image being 
transmitted through the system. ‘This arrangement is 
particularly useful is. educational uses of the system. 
Despite the fact that the pointer may be spaced from the 
transparency or may extend at an angle with respect there- 
to, little or no distortion is introduced into the reproduced 


image of the transparency and pointer, since there are no- 


optical elements in the camera unit. In this councetion, 
it should be noted that although it is of course possible 
to utilize'a wide variety of lenses and other optical devices 
in the transmitter unit of the invention, these are totally 
unnecessary, at least in the direct-view embodiment of 
FIGS. 1 and 2. The simple arrangement lustrated, with- 
out lenses or other optical elements, provides excellent 
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detail and resolation comparable to a first rate convention- 
al telecast. 

In order to provide a more complete and detailed dis- 
closure of the invention, certain of the circuit parameters 
and tube types are set forth hereinafter, [ shauld be 
understood that this. material is included solely by way of 
Hustration aad in no sense as a Hmitation vpon the in- 
vention. 


Tubes 
2S) whe Sns eee ts Se lett ee Stes Bee as ee RCA929 
53: Senco ected ses leu eweb wns Vela eee eke 6C4 
61267. cee eos ted base sos sees es 12AU7 
VT wae ganaabohen seas. aerate BS IN34 or 1N60 
Shoo eee os ee eo eee ee tose 6BH6 
108 co2ccn5 Biieewieeteecbee Weel te Stok ee 6BH6 
Resistors 
AGOAT cont eew ls ehensceeeewee clases kilohms.. 47 
G62 cee ooo we ede ee eS megohms_. 2.2 
69 en 202 Sob sees Belewiat A se ouce eee kKilohms.. 680 
10 vex neworathencceuy soo seek hi ee do.--. 22 
y eee epee Sune eS Ge ue en do... 15 
IG ook ee enh eb bot beet ast eckeeeGke oul: dolww. 4.7 
SL noc eco Sebo cies dueeeted do... 10 
G2) oes oc ke sce eles ke ak coker ees les dow. 51 
93 Vexswah Suenos dose eet ea .--.do.-... 8.2 
95 eat idee Socacs tore sGesoeeats tse meygohm.. 1 
120 on oo ewe a oe bree Shots ewes kilohms.. 47 
W256 ect es oe soe een iac eset eke «.-ohms_. 300 
Potentiometer 110 
Ground leg......---..-----~-- Goss kilohms_. 3.3 
Center leg 15 
Cpit@ ao owe gote eet oeeb sane sso see y 22 
Capacitors 

Microfarad 
48 von oe ca cweaoeoues tate eee ex coceeh hed, is 1 
$9: cous mp ttee oaths em ne ee oe he 0.01 
OS) Uo co bce so ee hs Preareerae 0.05 
14 ieidce Soe eee ees ke ees Seeds 0.05 
1D Se cSiuws ol eben Sse ese ees sul es 0.1 
OP oon Si eet oecci de ct aeawet eon aweadece! 0.1 


Voltages 
Volts 
Web earecdorss euveebeseseceso as esterades. 115 
CH eds sie cew eked oe ee, soseee 35 


In at least some instances, it may be desirable to utilize 
the television system of the invention in a location where 
no local telecast is available as a source of synchronizing 
signals. Moreover, it has been determined that it is some 
times advantagcous to generate a locully controllable syn- 
chronizing signal for reusons set forth more completely 
hereinafter. Under these circuntstances, the structure and 
operation of the overall system may be modified by pro- 
viding a local interlace raster signal gencrator, one em- 
bodiment of which ts illustrated in FIG. 5. 
chronizing or rasier signal generator shown in FIG. § 
comprises three major circuits, a vertical sync generator 
250, a horizontal syne generator (51, and am oscillator- 
modulator circuit 152. 

Vertical syne cenerator 150 includes an oscilator tube 
153 having an anode 154, a control electrode 155 and a 
cathode 156. Anode 154 is connected to one end cf a 
first winding 157 of a transformer 158, the other end of 
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fo a sotrce of positive unidirectional operating potential 
B2+-, Control clectrode £55 is connected to the second 
winding 160 of transformer 158, the other end of winding 
160 being connected to source B2+ through the series 
combinition of a fixed resistor 161 and a variable resistor 
162, Winding 160 is ulso coupled to a source of 60 cycle 
synchronizing signals such, for example, as a local power 
line, through a coupling capacitor 163. 

The vertical syne generator 150 further includes an in- 
dicator circuit comprising a conventional indicater tube 
1€5. The two anodes 166 and 167 of the indicator tube 
are connected to each other through a resistor 168; in ad- 
dition, anode 166 is directly connected to D.C. source 
B2-F, The cathode 169 of the indicator tube is grounded 
and the control electrode 170 is counted to the oscillator 
by means of 2 coupling circuit including an input resistor 
171 and a coupling capacitor 172, the oiher terminal of 
the coupling capacitor being connected to the common 
junction of winding 187 and resistor 159. Control elec- 
trode 170 is also coupled to a source of 60 cycle synchron- 
izing voltage through a resistor 173. 

Horizontal syne generator 151 comprises a triode 175 
having an anode 176, a control electrode 177, and a 
cathode 178, The triode is connected in a modified Col- 
pitts oscillator circuit, the resonant circuit for the oscil- 
Jator including a coil 179 connected in parallel with two 
serics-connected capacitors 180 and 181, Control elec- 
trode 177 is connected to one end of coil 179, the other 
end of the coil being grounded, and ca-hode 178 js con- 
nected to the common terminal of capacitors 180 and 
18{. Cathode 178 is also grounded through ihe series 
coinbination of a fixed resistor 182 and a variable resistor 
183. 

The vertical syne generator 150 and horizontal syne 
generator 151 are individuatly coupled to a common out- 
put terminal 185 to provide a synchronizing signal includ- 
ing both vertical and horizontal frequency components, 
Thus, the common terminal 183 is coupled to the tank cir- 
cuit of the horizontal oscillator through a diode 186 con- 
nected in series with a capacitor 187. Similarly, terminal 
4185 is connected to the cathode of the vertical-frequency 
oscillator through the series combination of a diode is 
shunted by a resistor 191. Terminal 185 is also con- 
nected to the suppressor electrode 193 of an oscillator- 
modulator tube 19-£ by means of a choke coil 195. The 
oscillator-modulator iube is connected in a circuit essen- 
tially similar to circuit 29 of FIG. 5; accordingly, the 
detailed circuit arrangement need not be repeated. Oscil- 
lator-modulator circuit 152 is preferably modified slightly - 
in its ouwlput stage as compared with the previously-de- 
scribed modulator; the filter circuit comprising elements 
120-122 of the modulator 29 are eliminated and the 
screen grid 196 of pentode 19-4 is returned to B2-4- through 
a resistor 197 which is bypassed to ground through a 
capacitor 198. The anode 176 of the horizontal syne gen- 
erator is also preferably returned to B2-+ through this 
same circuit, The modulator circuit also includes a modu- 
latiov-level control circuit including a resistor 250, one 
end of which is connected to input terminal 185, the other 
end of the resistor being connected to the variable tap 
on a potentiometer 251. Once terminal or the potentiom-~ 
eter is crounded and the other is returned to a source of 
negative D.C. potential C2—. The variable tap on the 
potentiometer is also by-passed to ground through a ca- 
pacitor 252. 

Oreration of the synchronizing signal gencrator iflus- 
trated in FIG. 5 is quite simple and will be readily ap- 
parent to those skilled in the ert. he osciifator circuit 
comprising tube 153 produces a 60 cycle output signal 
controlled by the power fine or ciher simitar reference 
input signal applied te the - scillator through cajoling ca- 
pacitor 163. This same reference signal is apg“icd to the 
indicator tube 165 along with a signal derived from the 
oscillator to afford a ready means of determining whether 


winding 157 being connected through a resistor 159 75 or not the oscillator is operating at the desired vertical 
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scanning frequency. The indicator tube circuit is essen- 
tially conventional in operation and consequently need 
not be fu:ther described here. Adjustment of the vertical 
syne frequency is of course effected by adjusting resistor 
162. The output circuit of the vertical syne generator, 
comprising diode 139, resistor 191, and enpacitor 190, 
provides a pulse outpul at 60 cycles per second, 

Horizontal syne generator 15!, on the other hand, 
preferably is tuned to an odd multiple of 60 cycles, either 
the 26Ist or the 263rd harmonic thereof, in order to 
achieve line interlacing in the picture raster of a con- 
ventionel iclevision cecciver controlled by the synchroniz- 
ing signal generator. Thus, tank circuit 179-191 of the 
horizontal syne generator may be tuned te either 15,780 
cycles or to 15,660 cycles, 

The two synchronizing signals are applied simultane- 
ously to a suppressor electrode 193 of oscillator- nodu- 
lator tube 194 for modulation with a suitable carrier 
Signal generated by. the oscillator portion of the tube. 
Potentiometer 251 may be adjusied to establish the de- 
sired modulation level in the modular circuit, In the 
illustrated embodiment the output circuit of the modulator 
selects the second harmenic components of the modulated 
carrier; this same technique is prefzrably employed in 
modulator 29 of FIGURE 3, although operation on the 
oscillator fundamental may be followed if desired. The 
resulting carrier-modulated synchronizing signal is then 
coupled to the antenna input terminals of the scanner re- 
ceiver 16 (FIG. 1) to control operation of the scanner 


receiver. Accordingly, it is not necessary to change any 5 


of the other portions of the transmitter unit to permit 
utilization of the synchronizing signal generator of FIG. 
3; the camera and adap‘er units work in exactly the same 
way as described hereinabove to provide a television 
signal for controlling the monitor receivers of the system. 
Accordingly, the apparstus of FIG. 5 may be utilized in 
any instance where it is desired to afford an independent 
control for the transmission system, as when a local tele- 
cast is not available for synchronizing purposes or when 
it is not desired to employ a received telecast because of 
weak signal conditions or other factors. 

FIGS. 6 and 6A illustrate a further embodiment of 
the invention which combines many of the features of 
FIGS. 1, 3, and 5. FIG. 6 shows the major circuits of 
this embodiment of the inventive transmission system 
and includes a vertical syne generator 180 and a hori- 
zontal syne generator 151; these syne generators may 
be essentially similar to the correspondingly numbered 
circuits of FIG. §. As in the apparatus of FIG, 5, the 
two syne generators are coupled to a common terminal 
485 which in this instance is connected to the variable 
tap On a potentiometer 200. One terminal of the im- 
pedance elemeni of potentiometer 200 is grounded, where- 
as the other terminal is connected to an adder circuit 27 
through a series coupling capacitor 79 and a shunt caupac- 
itor 80. It wiil thus Fe scen that the vertical and hori- 
zontal sync generators of FiG, § huve geen effectively 
substituted in the circuit of FIG, 3 for svac polarity se- 
lector 22, sync senurator 24, an? syne amptifier 23, the 
connection being made xt the point designated by nu- 
meral 201 in FIGURES 3 and 6. Adder 27 may be 
essentially similar to the previously described adder cir- 
cuit; the input to the aduer is also coupled to a video 
amplifier 28 as in the first-described embociment. 

The pick-up transducer of the system shown in FIG. 
6 is in most respects quite similur to that of FIGS. 1 and 
3, but has been modified slightly to provide for polarity 
selection if desired. Cathode 92 of the photocell 25 is 
again connected to ground through a resistor $3 and 
anode 94 is connected to D.C, source B+ through wo 
series-connecied resistors 202 aad 203. Resistor 283 is 
bypassed to ground through a capacitor 204. Aaode 94 
is also connected to two terniaals of a double-pole dou- 
ble-throw switch 205, cathode 92 being connected to 
the two antenna terminals of the switch. One of the 
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ouput terminals of switch 205 is grounded through a 
capacitor 206, whereas the other output terminal of the 
switch is coupled to the video amptifier 23 through a 
capacitor 207. The output stage of adder 27, in this 
embodiment, is ‘coupled to oscillator-modulator 29 as 
in the embodiment of FIGS. 1 and 3; in this instance, 
however, the output from modulator 29 is not applied to 
a closed-circuit transmission system, Rather, the carrier. 
modulated video signal from the modulitor circuit is 
applied to a suitable antenna 21, for radiation in the 
usual manner to the monitor receivers, : 

FIG, 6A illustrates a suitable signal-attenuation ar- 
rangement for use in conjunction with the camera illus- 
trated in FIG. 6. The attenuation circuit includes an 
adupter socket 211 which is interposed between the cath- 
ode ray tube socket 16 and the picture tube 14 of the 
scanner receiver in the sanie manner as adapter socket 20 
of the embodiment of FIG, 3. As in the previous ar- 
rangement, certain of the picture tube lends 40 are car- 
ried through the adapter socket without interruption but 
the cathode and cortrol grid leads 41 and 42 are brought 
out separately, In this embodiment, the attenuation cir- 
cuit is much simplified as compared tu that of FIG, 3, 
only the shunting capacitor 48 and the scan-test switch 
49 being retained; these elements are connected in scrics 
between the control and cathode leads. 

Operation of the embodiment of FIGS. 6 and 6A is 
in most respects similar to the systems described above, 
At the outset, the camera unit illustrated in FIG. 6 is 
placed in operation and develops a syne signal including 
both vertical and horizontal frequency components which 
are applicd to modulator 29 through adder circuit 27 
and radiated as a carrier-modulated synchronizing signal, 
This signal is applied to the scanner receiver; a closed 
coupling circuit may be employed for this purpose or, 
if no local station is broadcasting en the carrier fre- 
quency selected for modulator 29, the signal may be ra- 
diated from antenna 210 and picked up by antenna 11 
of the scanner receiver (FIG, 1). The scanner receiver 
is energized and, of course, develops a luminous raster 
controlled in scanning frequency by the camera output 
Signal. The light output from the scanner receiver is 
modulated in the manner described above and is utilized 
to develop a video picture signal in the transducer circuit 
comprising photocell 25. This video picture signal is 
applied to amplifier 28 and to adder 27 as indicated 
above. The system is prevented from oscillating by the 
attenuator arrangement shown in FIG, 6A, since the 
video portions of the output signal from the camera of 
FIG. 6 are effectively by-passed through capacitor 438 
and thus prevented from modulating the light output of 
picture tube 14, ; 

In many instances, it may be desirable to change the 
rolarity of the video modulation in the system. Thus, 
for example, an ink graph or chart may be available only 
in the form of negutive, whereas a positive reproduction 
thereof may be desired at the monitor recciver of the 
system, This change in effective polarity may be acs 
complished by moving switch 205 to its alternative posi- 
tion to derive the video picture signal from the anode 
cather than the cathode of cell 25. A similar provision 
for changes in modulation polarity may also, of cuurse, 
be incorporated in the embodiment of FIG. 3. 

In order to afford a more complete and detailed dis- 
closure of the embodi:nents of FIGS. 5 and 6, certain of 
the circuit parameteis and tube types for a typical system 
of this type are set forth hereinafter. This material is 
iicluded solely by way of illustration and in no sense 
as a limitation upon the invention, 
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Voliages 


An exaraination of FIG. 6 in conjunction with FIG, 1 
vill clearly indicate to these skilled in the art that the 
nvention may also be appiied to a system in which a 
specially-constructed scanning device is utilized at the 
ransmitter instead of television receiver 10. For exam- 
le, the synchronizing. signals necessary for controlling 
;cansion of picture tube 14 may be derived directly from 
iyne generators 150 and 151 of the embodiment of FIG. 
> and applied to the picture tube deflection system 18, 
{9 without modulation upon a carrier and without sub- 
iequent transmission through the conventional television 
shassis of receiver 10. In this manner, a complcte trans- 
nitter may be constructed utilizing the apparatus of FIG. 
5 in conjunction with only the picture tube and deflection 
‘ircuits of the embodiment of. FIG, 1. This modifica- 
ion may be dzsicable in some insiances for constructing 
1 self-contained iest-sicnal generator for use by repair- 
nen in fieid work or :n other similar applications, Ga 
he other hand. this arrangement may be more expensive 
han other embodiments of the invention as heretofore 
fescribed in that it requires construction of a complete 
scanning device and docs not permit utilization of a rela- 
ively low-cost conventional television receiver for this 
surpose. It will be appreciated that where the embodi- 
nents of FIGS. 1 and 6 are conbined in this manner, 
‘iminating transmission through the conventional tele- 
tision chassis, there is no requirement for an adapter 
socket such as devices 20 and 211 of FIGS. 3 and 6A, 
since the picture tube could not be affected by either a 
fonventional telecast or the output signal from the 
ramera unit. . 

As will be apparent from the foregoing description, 
he transmitter unit of the invention is extremely inexpen- 
tive, particularly in comparison with conventional trans- 
nitting apparatus. The economies afforded by the in- 
rention are to a substantial exteat sccomplished throvgn 
shanges in the scanaing device empioyed at the transmit- 
er unit, preferably through use cf a conventional broad- 
ast television receiver as a scanner or in some instances 
vy employing a greatly simplified scanning apparatus. 
'n the preferred emoodiment of the invention, in which 
he scanner comprises an ordirary television receiver, 
he scanner itself may supply the essential synchronizing 
naformation so that an independent local synchronizing 
signal generator is not required. In other embodiments, 
im calremely inexpensive and greatly simplified syp- 
shronizing signal generator is utilized to control scanning 
operations in the system. The camera cquipment for 
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the transmitter is not complicated by any requirement 
for optical gear, thereby substantially reducing cost as 
compared with known arrangements. Virtually any re- 
ceiver capable of reasonably good operation on 4 stand: 
ard telecast may be employed as the scanner in any of 
the several embodiments, since the system is not depend- 
en upon any particular type or size of scanner recciver. 
In this connection it should be noted that the scanner 
equipment in many instances represents virtually zero 
cost to a television repairman, since « repair shop usual- 
ly has at least cne unsalable but sull operable receiver 
on hand. For other users, in many instanccs it is possi- 
ble to purchase a small-screen receiver in excellent ofer- 
ating condition at a relatively nominal cost. Because the 
output signal from the transmitter, whether proparated by 
radiation or through’a closed circuit, is esgentially simi- 
lat toa Standard ‘telecast, the monitor receivers need 
not be modified in any respect and can be utilized for 
standard broadcast reception as well as with the signal 
from the transmitter unit of the invention. As noted 
above, the invention may be employed to relay cr Te- 
broadcast a received telecast and it should be noied that, 
where such operation is contemplated, the transmitter 
unit may also be employed to insert additional or sub- 
stitute commercial messages in the relayed program. 

Hence while I have illustrated and described the pre- 
ferred embodiments of my invention, it is to be under- 
stocd that these are capable of variation and modification, 
and I therefore do not wish to be limited to the precise 
details set forth, but desire to avail mysclf of such changes 
and alterations as fall within the purview of the follow- 
ing claims. 

I claim: 

1. A transmitter unit for a television transinission sys- 
tem comprising a first substantially unmodified convention- 
al television receiver utilized as a scanner and at least one 
additional television receiver utilized as a monitor, said 
transmitter unit comprising: a synchronizing signal gen- 
erator, including a horizontal-frequency oscillator and a 
vertical-frequency oscillator, for gencrating a synchroniz- 
ing signal; means coupled to said synchronizing signal 
generator for modulating said synchronizing signal with 
a locally-generated carrier signal to develop a carrier- 
modulated synchronizing signal having synchronizing 
compor.ents corresponding to said synchronizing signal; 
means for applying said carrier-modulated syt.chroniz- 
ing signal te. said scanner receiver to conttol scanning of 
the picture tube in said scanner receiver; photosensitive 
transducer means for generating a video pictive signal 
modulated ia accordance: with light projected from the 
luminescent screen of said scanner receiver, an adding 
circuit, coupled to said synchronizing signal generator 
and to said transducer means, for combining said syn- 
chronizing and video picture signals to develcp a com- 


‘posite video signal; and transmission means for tians- 


mittiag said composite video signal to said monitor re- 
ceiver to effect visual reproduction of the video informa- 
tion included therein. 

2. A transmitter unit for a television transmissicn sys- 
tem comprising a first substantially unmodified conven- 
tional television receiver utilized as a scanner and at least 
one additional television recciver utilized as a monitor, 
said transmitter unit comprising: synchronizing-signal 
take-off means, adapted to be coupled to said scanner 
receiver, for generating a synchronizing signal in response 
to a telecast reccived by said scauner receiver; means for 
modulating ihe light output from said scanner receiver; 
photosensitive transducer means for generating a video 
picture signal modulatec in accordance with light pro- 
jected from the luminescent sereen of said scanner receiver; 
an adding circuit, coupled to said syachronizing-signal 
take-off means and to said transducer means, for com- 
bining said synchronizing end video picture sien is to 
develop a composite video signal; and transmission nieans 
for transmitting said composite video signal to said moni- 
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tor receiver to effect visual reproduction of the video in- 
formation included therein. 

3. A trammiucr unit for a television transmission 
system comprising a first substantially unmodified con- 
ventional televisien receiver ulilized as a scannes, an 
image beering device supported in predetermined posi- 
tion with respect to the wiminescent screen of said scun- 
ner reeviver, and at lenst eae additional television re- 
ceiver uticed as a monitor, seid transmitter unit com. 
prising: synchronizing-signal take-off means, pdapted to 
be coupled to said scanner receiver, for conere ag a 
synchreaizing signal in response lo a telecast recesved by 
said sooner receiver, said lake-off means including means 
for .ubstamially clinins ting modulstion of Pght output 
from said scatmer receiver in iesponse to said telecast; 
pheto cnsitive transducer means for generating a video 
picture signal madulated in accordance with light pro- 
jected upon said image-benring device from the lumines- 
cent screen of said scanner receiver; an adding circuit, 
coupled io said synchronizing signal generator and to said 
transducer means, for combining said synchronizing and 
video picture signals to develop a composite video signal; 
and transmission means for transmitting said composite 
video signal to suid monitor receiver to emect visual re- 
production of the video information included ‘therein. 
4. A transmitter unit for a closed circuit television 
trausraission system comprising a first substantially un- 
incdified conventional television receiver utilized as a 
scanner, aa image-bearing device supported in juxtaposi- 
tion to the lumiacseent screen of said scanner receiver, 
and at least one additional television receiver utilized az 
A monitor, said transmitter unit comprising: synehroniz- 
ing-signal take-off mans, adapted to be coupled to said 
scanner receiver, for generating a synchronizing signat 
in response io a telecast received by said scanner receiver; 
polarity-selective means for establishing said synchroniz.- 
ine signal ata predetermined polarity comprising a phase. 
splitting circuit and switching means for selecting ryn- 
chronizing signals of opposite polarity in the output of 
suid phase-splitting circuit; photo-sensitive transducer 
means for generating a video picture signal modiiated in 
ageardance with light projected upon said imagz-bearing 
device from the luminescent screen of said scanner re- 
ceiver: an adder, coupled to said rolarity-selec'ive means 
and to said transducer means, for combining szid synchro- 
nizing and vidco picture signa!s in predetermined polarity 
relationship to develop a composite videc signal; and 
transmissica means for transmitting said composite video 
signal to said monitor reseiver to eflect visual reproduc- 
tion of the image carried by said iniage-bearing device. 
§. In a closed circuit television, transmission system 
comprising a first sobstantially unmodified conventional 
television receiver ‘ttilized as a scanner, an image-bearing 
devive supsorted ia predetermined relationship to the 
luminescent screen of gaid scanner receiver, and at Teast 
one additional televisiva receiver utilized as a monitor, 
a transmitter unit comprising: synchronizing-signa!l take- 
off means, adapted to be coupled to suid scanner receiver, 
for gencrating a synchronizing signal in response to a 
teleeust received by said scanner receiver; photo-sensitive 
transducer means for generating a video picture signal 
modulated in accordance wiih light projected upon said 
image-bearing device from the luminescent screen of said 
scanner receiver; an adder, coupled ta said synchronizing. 
sienal take-off means and to said transducer means, for 
combining said synchronizing and video picture signals 
to develop a composite video signal; and transmission 
means, comprising 2 transmission fine, coupling said adder 
to said monitor receiver in closed circuit relationship, for 
appiying said composite video signal to said monitor re- 
ceiver to effect visual reproduction of the image carvied 
by said image-bearing device. 

6. In a closed circuit television transmission system 
comprising a first substantially unmodified conventional 
television receiver utilized as « scanner, an iinaee-bearing 
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device supported in’ predetermined relationship to. the 
luminescent screen of said scanner receiver, and at least 
one additional television recciver ulilizea as a monitor, 
a transmitter unit comprising: synchronising-signal teac- 
off means, cdapted to be coupled to svid canner reeciver, 
for generating a synchronizing signal in response to & 
telecast received by scid scanner receiver; photo-sensitive 
transducer means for generating a video picture signal 
modulated in accordance with light projected upon said 
image-benring device from the luminescent screen of said 
scanner teceivert an adder, coupled to said synchronizing- 
signal take-oly means and to said transducer means, for 
combining said synchronizing and video picture signals 
to develop a composite video signal; modulator means, 
conpled to caid adder, for modul:ting said composite 
video signa with a currier signal having a frequency with- 
in the standard television transmission frequency range; 
and a transmission line, coupling said modulator means 
in closed circuit relationship with said monitor receiver, 
for supplying said carrier-modulaed composite video 
signal to said monitor receiver to effect visual reproduc- 
tion of the image carried by said image-bearing device. 

7. A transmitter unit for a television transmission sys- 
fem comprising a first substantially unmodified conven- 
tional television receiver utilized as a scanner apd at least 
one additional television receiver utilized as a monitor, 
said transmitter unit comprising: a synchronizing signal 
generator for generating a synchronizing signal; means 
for developing a carrier-modulated synchronizing signal 
having synchronizing components corresponding to said 
synchronizing signal; means for applying said carricr- 
modulated synchronizing signal to said scanner receiver 
to contro! scanning of the picture tube in said scanner 
receiver; an image-bearirg device supported in predeter- 
mined relationship to tne luminescent screen of said 
scanner receiver to modutate the light output projected 
therefrom; photo-sensitive transducer means for generat- 
ing a video picture signal modulated in accordance with 
light projected from the Juminescent sercen of said scan- 
ner receiver; an adding circuit, coupled to said synchroniz- 
ing signal generator and to said transducer means, for 
combinirg said syrchronizing and. video picture signals 
to develop a composite vidco signal; and transmission 
means for transmitting said composite video signal to said 
monitor receiver to effect visuat reproduction of the video 
information ircluded therein. 

§. A transmitter unit for a television transmission sys- 
tem comprising a first substantially unmodified conven- 
tional televiston receiver utilized as a scanner and at least 
one cdditional television receiver utilized as a monitor, 
said transmitter unit comprising: a synchronizing signal 
generater, including a honzontal-frequency oscillator and 
a verlical-frequency oscillator, for generating a synchro- 
nizing signal; photo-sensitive transducer means for gen- 
erating a video picture signal modulated in accordance 
with light projected {rom the luminescent screen of said 
scanner resgiver; an adding circuit, coupled to said syn- 
chronizing generator and to said transducer means, for 
combining suid synchronizing and video picture signals 
to develop a composite video signal; a modulator, cou- 
pred to said adding circuit, for modulating said composite 
video signal with a carrier signal having a frequency with- 
in a standard television broadcast range to cevelop a 
enrrier-emodulated composite video signal; means for 
applying said carrier-modulated composite video signal to 
said scanner receiver to control scanning of the picture 
tube in said scanner receiver: and transmission means for 
transmitting said carrier-modulated composite video sig- 
nal to said monitor receiver to effect, visual reproduction 
of video information included therein. 

9. A transmitter unit for a television transmission sys- 
ten comprising a first savstantially unmodiied conven- 
tional television receiver utilized as a scanner and at least 
one addiional television receiver utilized as a mionitor, 
said transmitter unit comprising: means for Geveloping a 
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carricr-emodulated signal including vertical and horizontal 
syne components; synchronizing means for developing a 
synchronizing signal inchiding vertical and horizental 
sync comp-snenis, said synchronizing means and said first- 
mentioned means being intercoupled to cach other to 
maintain synchronism between the syne components of 
said two Signals; means for utilizing soid carrier-med J+ 
Jated signal in said scanner receiver to control scann’ng 
of the picture tube in said scanner receiver; photosensitive 
transducer means for generating a video picture signal 
modulated in accordance with light projected from the 
luminescent screen of said scanner receiver; un adding cir- 
cuit, coupled to said synchronizing means and to said 
transducer means, for combiaing said synchionizing and 
video picture signals to develop a composite video sig- 
nal; and transmission means for transmitting said compo- 
site video signal to said monitor receiver to effect visual 
reproduction of the video information included therein. 

10. A transmitter unit for a television transmission 
system comprising @ first substantially unmodified con- 
ventional television recciver utilized as a scanner and at 
feast one additional television recciver utilized as a moni- 
tor, said transmitter unit comprising: means for develop- 
ing a carrier-modulated signal including vertical and hori- 
zontal sync components; synchronizing means for devel- 
_ oping a synchronizing signal including vertical and hori- 
zontal syn¢ components, said synchronizing means and 
said first-mentioned means being intercoupled to cach 
other to maintain synchronism between the syne compo- 
nents of said two signals; means for utilizing said carrier- 
modulated signal in said scanner receiver to control scan- 
ning of the picture tube in said scanner receiver; photo- 
sensitive transducer means for generating a video picture 
signal modulated in accordance with light projected from 
the luminescent screen of said scanner receiver; an adding 
circuit, coupled to said synchronizing means and to said 
transducer means, for combining said synchronizing and 
video picture signals to develop a composite video signal; 
moduiator means, coupled to said adder, for modulating 
said composite video signal with a carrier signal having 
a frequency within a standard television transmission fre- 
quency range; and transmission means for transmitting 
said, carrier-modulated composite video signal to said 
monitor receiver to effect visual reproduction of the video 
information included therein. 

11, A transmitter unit for generating and transmitting 
a television signal for controlling a monitor television 
receiver of conventional type, said transmitter unit com- 
prising: a substantially unmodified conventional television 
receiver including a cathode-ray picture tube and a defies- 
tion system for controlling scanning of said picture tude; 
synchronizing means for generating horizontal and verti- 
cal synchronizing signals; means for applying said syn- 
chronizing signals to said deflection system to control 
scanning of said picture tube and develop an unmodu- 
lated scanning raster thereon, an image-bearing device 
mounted in predetermined relationship to said picture 
tube to modulate the light output from said picture tube; 
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photosensitive transducer means for generating a video 
picture signal modnlated in accordance with light pro- 
jected upon said image-bearing device from the lumines- 
cent screen of said picture tube; an adding circuit, cou- 
pled to said synchronizing means and to said transdacer 
means, for combining said synchronizing and video pic- 
ture signals to develop a composite video signal; means 
for moduluting said composite video signal witn a locally- 
generated carrier signal having a frequency substantially 
equal to a standard television carrier frequency to gen- 
crite a carrier-modulated composite video signal; and 
transmission means for transmiuing said carricr-modu- 
lated composite video signal to said monitor receiver to 
effect visual reproduction of the image curried by said 
image-bearing device. 

1D. A transmitter unit for generating a television signal 
for control ing a monitor television receiver of conven- 
tioaal type. said transmitter unit comprising: a Substan- 
tially uamadified conventional television receiver includ- 
ing a cathoce-ray picture tube ard a deflzction system 
for controlling scansion of the Juminescent screca of said 
picture tube; synchronizing means tor generating hori- 
zontal and vertical synchronizing signals; means for 
applying said synchronizing signal to said deflection sys- 
tem to control scansion of 4 substantially unmodulated 
luminous raster upon the Kiminescent screen of said pice 
ture tube; an image-bearing device comprising a trans- 
parcncy supported in juxtaposition to said picture tube 
screen for mcdulating the light output from said screen 
in accordance with a predetermined image; photosensitive 
transducer means, including a photocell positioned to in- 
tereept light from said picture tube after transmission 
through said image-bearing device, for generating a video 
picture signal mcdulated in accordance with image values 
of said image; an adding circuit, coupled to said synchro- 
nizing means and to said transducer means, for combin- 
ing said synchronizing and video picture signals to de- 
velop a composite video signal; @ modulator, coupled to 
said adding circuit, for modulating said composite video 
signal with a carrier signal having a frequency substan- 
tially equal to a standard television carrier frequency to 
develop a carrier-modulated composite video sigaal; and 
a transmission line, coupled to modulator and to said con- 
ven:jonal television recviver, for transmitting sald carrier+ 
modulated composite video signal directly to said receiver 
to effect visual reproduction of said image at said re- 
ceiver, 


References Cited in the file of this patent 


UNITED STATES PATENTS 
2,206,654 Zworykin ~.--.------ ~---- July 2, 1940 
2,248,985 Gray ..---n+-----2- ae July 15, 1941 
2,504,949 Foufounis Apr. 25, 1950 
2,523,328 Ranks .-.--aas0s--en~<= Sept. 26, 1950 
2,537,173 Szegho -..-.------------- Jan. 9, 1951 
2,735,333 Mitchell .....---- narnaee Feb, 21, 1956 
2,764,697 Duke --.-- setwoues w-~- Sept. 25, 1956 


Approved For Release 2007/09/21 : CIA-RDP81-00120R000100020028-5 


